Suppression of Ca2+ influx through L-type voltage-dependent calcium channels by hydroxyl radical in mouse cerebral cortical neurons.
In the present study, we investigated the effect of hydroxyl radical (.OH) produced by the Fenton reaction with FeSO(4) to H(2)O(2) on Ca2+ influx by measuring [(45)Ca2+] influx into mouse cerebral cortical neurons in primary culture.OH formed from 3 microM FeSO(4) and 0.01 microM H(2)O(2) significantly reduced 30 mM KCl-induced [(45)Ca2+] influx and this reduction was abolished by .OH scavengers such as N,N'-dimethylthiourea and mannitol. Nifedipine (1 microM), an inhibitor for L-type voltage-dependent Ca2+ channels (VDCCs) showed no additive effect on the reduction of the 30 mM KCl-induced [(45)Ca2+] influx, while the inhibitors for P/Q- and N-type VDCCs showed further suppression of the KCl-induced [(45)Ca2+] influx even in the presence of .OH. Bay k 8644, an activator of L-type VDCCs, dose-dependently stimulated [(45)Ca2+] influx, and this stimulation disappeared in the presence of nifedipine. Similarly, .OH also suppressed significantly [(45)Ca2+] influx induced by Bay k 8644. These inhibitory actions of .OH on the KCl- and Bay k 8644-induced [(45)Ca2+] influx were completely abolished by .OH scavengers. These results indicate that .OH has the activity to suppress Ca2+ influx through L-type VDCCs.